Monoclonal antibody 8A2-induced retraction appears to be mediated by protein phosphorylation in goldfish retinal ganglion cell axons.
We have recently demonstrated that binding by monoclonal antibody (mAb) 8A2 to regenerating retinal ganglion cell axons in goldfish explants specifically induces a sustained, actin-based retraction response that is similar in most respects to a spontaneous retraction (S.G. Finnegan, V. Lemmon, and E. Koenig, Cell Motil. Cytoskeleton, 1992). Experiments were conducted to evaluate potential signal transduction pathways that may play a role in mediating retraction, using the mAb 8A2 retraction model system. Potential roles of cAMP, elevated intracellular calcium, or calmodulin-dependent processes were probed and the results did not appear to implicate them in either the induction or the maintenance of the axon retraction response. In contrast, treatment with phorbol 12-myristate 13-acetate, but not with inactive phorbol esters, induced a retraction response, although the response was more variable and less robust than that produced by mAb 8A2. However, both forms of induction were blocked by staurosporine, a nonspecific kinase inhibitor. Okadaic acid, a potent serine/threonine phosphatase inhibitor produced a very robust retraction response, and subthreshold doses significantly potentiated the retraction response induced by mAb 8A2. Genistein inhibited the mAb 8A2-induced retraction response at concentrations selective for tyrosine kinase activity in a dose-dependent manner. These findings are consistent with the hypothesis that an augmented phosphorylation state of one or more axonal proteins, perhaps catalyzed in part by protein kinase C, produces a sustained physiological retraction. In addition, tyrosine kinase may be involved in transducing surface-mediated interactions that trigger retraction, including the binding reaction signal of mAb 8A2.